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I. FUNCTION I 



1. To sort a group of words or blocks of words into an area of the drum. That 
is, to store each word or block of words in the sorting area so that all 
the designating keys will be in ascending order. As each new word or block 
is stored, the previously stored words or blocks are .amoved aside to make 
room, when ever necessary. 

2. To search an area of the drum containing sorted words or blocks of words to 
find the address of the particular word that matches the desired key. 

II* METHOD OF OPERATION 

1. Sorting is accomplished by originally clearing all the words in the sorting 
area to zero. Then, as each new word or block is brought to the sorting 
program to be stored in the sorting area, the key is used to calculate 

a probable address within the area. If the address is still zero, the word 
or block will be stored there. If there is already a word or block stored 
at the probable address, the routine advances or backs through the sorting 
area looking for an open (zero) memory location. If the word or block 
should be inserted between two other words already stored with no zero 
location between them, the program shifts the stored words up or down to 
make room until a zero location is found. (See Appendix 'A' for flow 
diagram and formula derivation.) 

2. Searching is accomplshed by the same address calculation method as sorting. 
The program goes directly to the probable address, and then searches up or 
down until it finds desired key or passes the spot it should be. The 
routine will exit with the address of the desired key in the accumulator at 
a Q of 29. If the key is not found, the program (as written) will stop. 

III. DEFINITIONS 

The following terms are described to establish their meaning as they apply to the 
initializing, sorting and searching routines. 

1. Block Size — A block is one unit record j that is, one message. It may be 
only one LGP-30 word long or it may be more than one. The block size is the 
number of LGP-30 words in the block at a Q of 30. 

2. Key — The key is the word or portion of a word which designates a particular 
block. It must always be the first word in a multi-word block. It may be 
any number, positive or negative, or alphanumeric representation, that can 

be contained in an LGP-30 word. It may be at any Q; all keys within one 
sorted group or area, however, must be at the same Q. Since the key may not 
completely fill the first (or only) word of a block, a mask is used to 
extract it from the word. In the case of positive number keys, the key may 
be located anywhere in the word. In the case of negative number keys, the 
key, and its mask, must be located in the most significant bits of the 
LGP-30 word, and include the sign bit. If the entire word is used as the 
key, the mask would be 'wwwwwwwq'. If 'zero' is to be a possible key, the 
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entire word cannot be used for the key, a bit must be stored someplace 
behind the mask to enable the program to recognize the 'zero' as a valid 
key word, and not one of the unused parts of the sorting area. 

3. Limits — The portion of the program that calculated the probably address 
must know the general range of the keys to be sorted or searched for. The 
program will sort or search for keys outside the range, but an approximate 
upper and lower limit must be known. For instance, in sorting performance 
percentages, it might be known that almost all will fall between 50 h and 
150%. However, a percentage as high as 800 /° or as low as 0£ might possibly 
be encountered. For this application, the upper limit should be 150 and 
the lower 50. This would yield much greater sorting speed than using 800 
and zero. If it were not known what numbers would be encountered, the 
limits would have to be the largest and smallest numbers that could be held 
at the Q of the key. 

Limits are always at the same Q as the keys. Limits are absolute numbers. 
In the case of negative numbers, the lower limit is the smallest absolute 
(most negative) number. 

U. Sorting Area — The area of the drum into which the words or blocks will be 
sorted or stored should be larger than that required to contain the file . 
Less shifting and searching, and faster operating speeds result from a 
larger sorting area. For example, 100 words will be sorted into 128 
locations much faster than into 100 locations . A restriction of this fact 
is that any routine which prints out the contents of the sorting area after 
sorting must contain steps to test for, and skip over, the zero locations. 
If more blocks or words are read into the sorting area than it can contain, 
the program will hang up in an endless loop looking for an open location. 
(This can be prevented by programming a counter as part of the input routine, 
one for each sorting area.) The sorting area is defined by a start and an 
end address at a q of 29. The start is numerically smaller than the end. 
The maximum size of the sorting area is governed only by computer capacity 
and the need for other programs. 

5. Multi-word Blocks — Blocks may be as long as desired. Each additional 

word in a block, however, adds to the time required to shift or store that 
block in the sorting area. To sort, the program is entered with the first 
word of the block in the accumulator (see the calling sequence). The balance 
of the block must be previously stored at the end of the sorting routine 
(starting at Lo + 0501) . These are temporary storage locations and will 
be cleared to zero by the sorting routine. 

The block will end up stored in the sorting area with the key word in the 
first (low order) word and the balance of the block in the immediately 
following xjords of the sorting area. For example, the first or key word 
could be a station number and the next four words could be temperatures. 
After sorting, they might end up with the key in 2lU0 and the temperatures 
in 21U1-21UU. 

IV. USE OF PROGRAM 

The program has four calling sequences; two initializing, one for sorting and 
one for searching. The following rules govern their use: 
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1. Prior to sorting or searching, the program must have been initialized at 
some time. 

2. Prior to sorting the first or a new batch of data, the sorting area must 
be cleared to zero (initialize and c lear ) . 

3. If any of the six constants (start, end, block size, upper limit, lower 
limit, and mask) change, the program must be reinitialized. 

U. Sorting and searching may be done continuously and alternately except as 
noted in 1, 2 and 3 above. 

Below is a description of how the program might be used to set up and use two 
tables of constants. 

Setting Up 

1. Initialize and clear sorting area # 1 

2. Read in and sort constants into area #1 

3. Initialize and clear sorting area # 2 
It. Read in and sort constants into area #2 

Searching 

5. Initialize for area #1 

o. Search for data in area #1 

7. Search for more data in area #1 

8. Initialize for area #2 

9. &arch for data in area #2 



'^j| Adding 



« 



10. Read in and sort new constant into area #2 

11. Initialize for area #1 

12. Read in and sort new constants into area #1 

13. Search for data in area #1 

An area must be cleared to zero before data can be sorted into it. Searches 
can be made for that data and more data sorted into the area without re- 
initializing. However, if the area is to be used for a new batch of data, 
the initializing and clearing steps must be executed to clear out the old 
data. If the program is to be used for searching and sorting in more than one 
area, the initializing steps must be executed before each transfer from one 
area to the next. 
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V. CALLING SEQUENCES 
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Location 
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Address 
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••=< + 3 
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L (end) 


At q of 29 


ck+ k 


XZ 
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(Lower 


Limit ) 


Same Q as key- 


•=•<.+ 6 


(Upper 


Limit) 
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) 


To extract key 
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Etc. 







2. Initialize 



Location 
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) 
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3 . Sorting 








Location 


Inst. 


Address 


Remarks 


<*- 1 


B 


L (key word) 
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R 
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U 


L + 0110 




o<+ 2 


Etc. 






li. Searching 








Location 


Inst. 


Address 


Remarks 


o>4- 1 


B 


L (key word) 




cX 
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L + 01U5 
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* 



Note: <=< - 1 in the Sorting and Searching need not contain a B order j any order 
or orders .which leaves the key word in the accumulator is permissable. 



VI. STORAGE 



The program requires 320 locations of instructions and constants (5 tracks). 
If the blocks of data are more than one word long, the additional words must be 

h 
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VI. STORAGE (Continued) 

stored in the locations following the program starting in (L + 0501) . 

VII. TIME : 

Initializing - One second 

Initializing and Clearing - One second plus three seconds 

per track of sorting area. 

Searching - Variable, l/2 second minimum 

Sorting - Variable, l/2 second minimum 

Examples of Sorting Rates: 

Sorting File Approximate 

Block Size Area Size Size Time to Sort 



1 128 100 U5 - t>$ sec. 

1 1280 1000 U50 -o50 sec. 

2 2^6 100 75- 105 sec. 

VIII. ALTERNATE NOT IN FILE SEARCH 

If it is desired to continue with a program when searching, and the key- 
is not in file, the address of the next step should be inserted in 'T ' 
step L + 1U3 in place of T 0320. 
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PROGRAM INPUT CODES 


o 


LOCATION 


INSTRUCTION £ 


CONTENTS 
OF ADDRESS 


NOTES 




OPERATION | ADDRESS "> 




1 

i i i ; 1 I : 


/ 














1 
i 1 f ! I I 1 




X 




f 1 1 ! 1 I ! 




Oj 


3 |0 |0 


, iX|PjO|0|0|0 ' 


1 € 12 


(0360) 




-i — i 1 — | — i — i — 1_ 

, , Iinijt^alLiizje 






|0 |t 


1 | |N|0|2,3|0 / 


1 030 






, | |prjeVjeryt j 






|0 |2 


i i i H l i°i^i 9 ' 





iU-L) 


M 


i , ,dl)Vida , 






|0 |3 


i 1 l B j 3 t i | Q / 


X 




(E-S) 


M 


| 1 1 1 j ! 1 1 

. , overflow ■ 






|0 |4 


. ! I s l°l°|£| 9 ' 


r 
i 


(U-L) 




— i — i — i — j — i — j — i — 
i i I 1 1 i i 






|0 |5 


1 1 . u |°|3| 2 ! 8 I 








1 i i [ I i l 






JO |6 


i ! l B l°|3|2|l / 


z(o5oo) 


input area start 




i I s,etjufl , | 






|0 |7 


1 I i A |°|3|2,2 / 


XI c^'29 


block 12 




, , qlcjck, , , 






1° ! 8 


1 1 I Y I°! 2 |5| 8 1 




input area B step 




. .exchange; ( 






|0 j? 


s i i B j o 1 1 3 1 8 / 




current adr. 




i i i f 1 1 i 






|l |0 


. ! |AjO,3,2,5 ' 


(?29 


block size 


€ 


1 i t i i i I 1 






ll II 


i i iU{0|2|5|5 i 


'X 






i I l 1 i i f 






|l |2 


I , ,N|0, 0,5,8 ' 




(Oi+26) 




Initial'! ze TT 
i ' ! 1 i i Mi — 






— T+-1^> 


I 1 iR]0|U|l4|0 / 








i i iseftup , | 






It |4 


1 1 iU|Oj3!3|3 ' 


-=> 


initialze 




_i — i — i—j — i_j — i — | 
i i lexjitj i i 






M I 5 


i i |UiO|3i3|2 i 


■X -» 


exit 


• 


1 , | (block , , 






,! |6 


i 1 | H j j 1 5 1 9 






, , |exchian|ge| 






«• I 7 


i 1 !Uj0i3|0|6 < 








. i t | | \ 1 






|l ]8 


i 1 |Z|0|0|OjO 




dump (E-S) 




1__4 i 1 1 _, k 

1 1 1 1 1 1 1 






jl |0 


I 1 |UjO|2|2|6 


<v\ 


(0U08) 




*— 1 --' } '— ' ' 

| 1 1 I 1 1 | 






|2 |0 


i I |Z|0|3|1|6 




fnot s ifiPfill { ° k ° 2) 




1 1 1 1 1 1 1 






1 |2 II 


i 1 iZi0i5i0|0 




input area start 




1 1 1 1 1 1 1 

1 1 1 1 | | 1 






1 |2 |2 


i i izflo |0 10 io; 


1 <§ 29 


block size 




, | jseiarphi < 






1 I 2 |3 


( I iC|0|l|3i8 


/ V 




dump 




— i — _j — i — j — i — i — i — 

I | , tBSjtipQ 






1 |2 |4 


i i i 11 ! ! ! 1 ! 2 








1 t 1 t 1 I 1 






I |2 15 


i I t Z|0|0|0|0 


' ®ia 


block sige^wQ,,-,. 




"■"■ J l '■ 1 ' ' ' 

I 1 1 ! 1 i 1 






i 12 |6 


i i (C{0|0|0|o; 




holder 




— i — i — i — j — i — i — i — 
1 1 1 | l 1 1 






1 |2 |7 


i i i z i o i o i Ui U 


'X 




(0i|06) 


i 


i i i j i i 
1 , | InijtijaljLep 






1 12 JO 


l 1 |T|0|Ui3l2 


1 -^ 


divide .will, .not 


, | ^revenjb ( 






1 (2 |9 


1 1 |B|0|0|5|8 




shift factor 




i i | plip-idei 






1 (3 1° 


1 1 |N|0|2|3iO 


' ° l @ 30 






i | pvjsrjflpwi j 




1 |3 I" 


1 1 |U|0|Ul2|9 


'X 




fORM IP-IO 








Royal ] 


vlcBee Corporation 


X 


j CARRIAGE 


RETURN 
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PROBLEM: 

HIGH SPEED SORT AND SEARCH 


TRACK 




PROGRAM INPUT COOES 


a. 
O 
*•> 


LOCATION 


INSTRUCTION 


a. 

o 


CONTENTS 
OF ADDRESS 


NOTES 




OPERATION A0DRE5S 




» 
1 | 1 | 1 1 1 


/ 














, IjnijtijSliiZje . 




X 




, Clear apd, ■ 




0,3,3 ,2 


, . iu[ I , , ] 






(031+6) 




, In It La 11 ae . R 




|-._l J i„. 


. i |BJ0,3,3|2 




O 


CK+Z 




, .3 ,? 




, 1 1 ! I 1 ! 




i 13 H 


. ! |YjO,3|lf,7 











. -.1 J i j — 4 J I 

1 I 1 ! 1 I 1 




1 13 |5 


, | |AJ0,2,6|3 




X 


1 <§ 2S 






1 1 1 j S 1 1 

1 1 ! 1 | 1 1 




1 |3 |6 


i I |Y|0,3|5|0 




r -o 






1 1 1 j 1 1 ! 

i ) ; t 1 i i 




1 |3 |7 


1 j ,AjO,2|6|3 




u l @ 29 






! ! 1 ! 1 ! f 




1 13 J8 


! 1 |Y|0,3|5|6 











— *• -" — ! — ■ — ' — " — | 

1 1 1 I ! i 1 




1 13 |9 


! 1 |AJ0,2,6,3 




>4 


1 <& 29 






1 ■ ' " 1 ■* ""■ 1 

1 ! 1 | ! I 1 




1 |4 |0 


i 1 i Yi 0| Uf 1| 











....... *.,._ ,.» — i — j — j_.i_..„i 

i | 1 I f I 1 




1 I* |l 


. 1 |A,0,2,6,3 




o 1 <|?29 






* ■■* — '— -| • — *—*» — 

1 ! I J 1 1 | 




1 H |2 


t i |Y|0,i|,l|2 











, , , fnj.tj.alij 


sir 


■K I ! 4 J 3 


l I iAjO|2|6|3 




X]i<^29 






1 l l 1 i i I 




1 |4 |4 


1 ! |YjO,I[|l,I| 











' ' i ' ' " 

l i 1 | l 1 j 




1 14 |S 


j | |Aj0|2|6|3 




ol @ 29 






.....j — j — j — j — j — i — j. — 
t i i 1 1 i l 




| |4 |6 


I I IYj0i3i3i2 











i | i. ,i ,i„ 

i i ! 1 1 i 1 




1 |4 V 


i . | ■ ,,•„< 
. I |B|[| , |] 




X 




start 90331+) 




i : 1 i 1 i i 




1 I* |8 


I 1 lXj0|0|3l0 











1 "■" 1 ■ 

1 1 1 ! 1 ! 1 




1 |4 |9 


i 1 IYIOU1U16 




o 






■ f ' i.. .. i ■ ■ 
i i 1 1 | 1 1 




1 15 [0 


.... 1 1 L.....J .,.,..1 f I I 

i 1 |B|0 0|0|0" 







end (0336) 




*■ ■" , r *- •*—■«-- 

, i , | 1 i ; 




1 I 5 1' 


1 1 !Yj0|0|5lU 




M° 






1 ' 
| 1 I 1 1 f 1 




1 |5 |2 


i ! ,AjO|2|6|3 




(® 29 






1 " |iii 

1 i 1 [ I 1 1 




1 15 |3 


i 1 |Y|0|0|2|3 







E+l 




1 
I i 1 1 1 1 1 




| |S 14 


I i |Y[0,0|5|6 











'"' -J '■ "7 " ' 

1 1 1 j i ! ! 




I 15 |S 


i 1 |Yj0|l|2,7 




k 








.._* 1 L j J. 1 J ,, 

1 1 1 I 1 1 I 




) |5 \b 


« 1 |B|[| | 11 




(g>Z9 


block siie(03y38) 




1 f 1 | £ J 1 




1 15 |7 


i 1 |Y|0|3|2|2 






Sf 




— — — — 1 

I I 1 1 | I 1 




1 IS (8 


■" ' 1 ■ 

i 1 |Y|0|0|1|6 










. ,*.__!. I.....I 1 X 1 

1 1 i I 1 1 1 




1 15 |9 


. i lY|0|3l2|5 




IX 






1 I......J ,„l,, ,1, .,./, 

i ! 1 1 1 I I 




1 1* |0 


......I.-.J. I....J , .l.r-,,.1,. 1 

i 1 IN 10 13 lO 10 




o 1^12 






i I i I i l l 




1 16 |l 


' I 1 IH|0|Oi5i5 




<£10 


block size 




— ■ i ■—■■'■ ■'■»■■- 

i 1 1 1 1 1 I 




1 |6 |2 


1 1 IH 10 12 15 17 







- 




' '1 '■ ""' 

11(1111. 




1 16 |3 


"' ' " J I f 

1 1 IB CO 10 il 16 




XI @29 


block siae 
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PAGE 
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OF 

/10 



DATE 

Sep. 9 ,1959 



PROGRAM INPUT COOES 



J_ 



_L 



l£ijbljalLaln 



jLnjit^aiLipe 



ppeyent 



fjlylfl 



werfjL 



4-i-L 



1 I . 1 



LOCATION 



m 



..i 



n 



|0 



LLl 



JJLJLL 



IQ 12 



JU1 



10 14- 



.I.9JL 



INSTRUCTION 



OPERATION 



ADDRESS 



JUL 



10 17 



.0 18 



1° I 9 



±L_Li 



JUL 



JLL 



Jl_L 



JL 



il 16 



I .7 



ii-J 



I j9 



_LLi 



jUiL 



Ji_Li 



JLX 



4lii 



Jli- 5 



JUL 



JUL 



> 2 I 8 



LLL 



siOiUiUi 5 



iTjO|UiO|6 



LgiMiM 



IIlllMlI 



CONTENTS 
OF ADDRESS 



tB|0|0i0|3 



iU|0|UlO|9 



jlllllIlllZ 



LlLLLiiLki 



iBjO|3|l|9 



tH 0,2,1,7 



iHMlM 



| HjO.O|5|7 



JL 



BfO.0,0,0 



jI|0jLilM 



■l b [ q i°, o i o ; 



i!)LLLLLLL± 



B|0|l|3|8 



[S|0|0|5|7 



lli^JulLI 



|B|Q|Q|5ii 



„|H|0|2|l i 5 



B . G !0 j5tU 



|3|0|1 |U|6 



|H|0|3tl|8 



s.iL02Jlli 



tTj0iUl3»2 



JJL} °|3|1 | 2 



|H| 0|2,1|5 



lB|QiQ 1 5i3 



H|0|0|5|8 



BgOlO |5i9 



i u ; o 1 3 i o 1 1 



D 2<^ 29 



TRACK 



NOTES 



one work block 



°Z[0316] 

HZZ 



S[01i+6] 



MZZ 



U[0226] 



switch 



switch 



switch 



M 



m 



7T 



U[021o ] 



o 



(L) 



(031+0) 



(U) 



(0342) 



(Mask) 



(U) 



ILL 



(U-L) 



M 



.Xi 



FORM IP-I0 
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i( f 3Q 



switch 



end 



it art 



E-S) 
U-LT 



ft&ftofl 111 not 



switch 



M 



shift factor 



(U-L) 



CARRIAGE RETURN 
"==" CONDITIONAL STOP CODE 
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DATE 
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PROBLEM; 

HIGH SPEED SORT AND SEARCH 


TRACK | 


PROGRAM INPUT COOES 


a. 

9- 


LOCATION 


INSTRUCTION 


0. 

O 

\S1 


CONTENTS 
OF ADDRESS 


NOTES 


OPERATION 1 ADORESS 


1 
! 1 1 I 1 1 1 


/ 














1 
1 I t 1 | { | 




X 


> 1 1 1 1 1 f 




0. 


4,3 ,2 


1 1 ,B, 0| 3:l.j 8 






(E-S) 


1 1 1 ) l__J 1 

1 1 1 1 1 i I 






13 |3 


i 1 l D |°l c :|£|9 







(U-L) 


1 1 1 j 1 1 1 1 , 

. , Initializing 




|3 |4 


I | ,H, 0,0 ,0,0 




m) 


multiply factor 


■-" ' — J — '■■■! 

I i I ! 1 1 1 






|3 |5 


i 1 l M °l°|5|7 




X 




(L) 


i i I 1 i i i 






|3 |6 


, ( ,HjO,0,O,8 






temp. stor. 


— i — i — i — ^ — i — i — i — 

1 l 1 I 1 ! 1 






|5 1? 


, j ,B|0,1,I+|6 






(S) 


| 1 1 ! 1 1 1 






|3 |8 


. 1 lSJC.2,0,8 


' . 




temp. stor. 


— i i i — f- ,.■-..-*. 

i i i I i ! I 






|3 J9 


I ! i H 1 , 1 ^ , 2 


m 




add factor 


J — J—J — 1 — I — i J — 
1 1 1 1 1 ! 1 






,4 |0 


1 1 .Uj[, | |] 






«it or f!ffi 11BW 


— 1 — 1 — 1 — j — 1 — i — 1 — 

i 1 1 j 1 i 1 






,4 |i 


. i t c jh . |] 






holder 0kb2) [bm 


1 1 i 1 1 1 I 






|4 |2 


i i i c t o ! o , 5 1 7 


1 




dump 


— 1 — 1 — I j — I — 1. J — 

1 1 1 1 1 1 1 






I 4 |3 


i i i c ; c i i i] 






clearing step 


- ' — J ' — L \ — '-— *■- '■-' ■-' 

1 1 1 ! 1 1 ! 




j— 4 


|4 |4 


i i ,u jo , U t^ 1 5 


71 


- -1 


.j — i — i — y — '■ *"-•—■■ 
1 i 1 j 1 1 1 






!4 |S 


, |X|Z|0,0|0|2 






2.^29 


(0205M0400) 


Initialize, anc 


I 


|4 |6 


1 I JR lO 1I4 |i+ 10 








. . ci P a r i « ■ 






|4 |7 


. i |UiO,3,3|3 


/ 


txj 




i i 1 1 iii 






|4 |8 


I 1 |B.iO|l|i||6 






f start] 


i * 

i i 1 1 i i i 






|4 ,9 


I 1 |YjO|U|U|l 








i i l CILeferi | 






15 |0 


. i |Y|0 iUiUi3 








i . t f°F t f n P 






|5 |l 


I 1 |BjO,0|2,3 


/• 


k 




[exitl 


, ^p 81 ! 






1 |5 |2 


i 1 |Y|0|1|2,3 








: , , ftp , : 






1 15 |3 


. ! |YjO|3|2|6 








i ■ 

( P e F°l ! 






1 15 14 


l | |U 10 ,Ll |U |2 









■■■'■- ' ■' ■ 1 ' ' ' 






1 15 |5 


I 1 |B |C |U ,u,i 




X 










1 |5 |i 


i 1 |A|0|1|2|8 




1 <^29 










! (5 17 


i I ,Y|0|4|i4|3 














| 15 |8 


, | |S.0,1|2|3 














1 IS I? 


i i |TjO|U|6|l 




X 










1 1* 10 


i 1 IU|0|3i3|2 




-^ 


npt done 








1 16 II 


' 1 1 |A.0|3 |2|6 






done — exit I 








1 |6 |2 


I i |C|0|IiiU|i 




_c 


fE+11 










1 |6 |3 


i i iUiO|UiUI3 




X 




holder 
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